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(54) Heat exchanger 

(57) In order to achieve an improvement in the re- 
cyclability of a heat exchanger (1) by mounting a seal 
material for sealing the gap between the heat exchanger 
and the case in which the heat exchanger (1 ) is mounted 
without using an adhesive or the like at the heat ex- 
changer and thus facilitating the removal of the seal ma- 
terial (18), a means for mounting the seal material (18) 
is provided at a specific position at an external circum- 
ferential portion of the heat exchanger (1 ). For instance, 



a guide (20) is provided by inwardly bending the central 
portion in the direction of airflow of each of the projecting 
pieces (21) formed at the tube elements (2,7,10,12) at 
one end in a lengthwise direction or by cutting and rais- 
ing the central portion perpendicularly A pair of retaining 
portions (120) are formed at specific positions at an ex- 
ternal circumlerential portion located at the sides of the 
heat exchanger (1 ) relative to the direction of airflow to 
hold the two ends of the seal material (18) with the pair 
of retaining portions. 



FIG. 2 
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Description 

The present invention relates to a heat exchanger 
provided with a structure with which a seal material tor 
filling the gap between the heat exchanger and the case s 
in which the heat exchanger is housed is mounted at the 
heat exchanger for purposes such as preventing air 
from bypassing the heat exchanger via the gap. 

In a cooling unit constituting a portion of an air con- 
ditioning system, the gap formed between the inner wall to 
of the case and the evaporator must be sealed off in 
order to, for instance, prevent air from bypassing the air 
conditioning system via the gap between the evaporator 
and the case so that the airconditioning system can per- 
form to its full air conditioning capacity. 15 

For this purpose, a structure whereby a loam body 
(the seal material as referred to in this application, which 
will also be referred to as such hereafter) is mounted at 
a heat exchanger along almost the entire circumference 
of the heat exchanger except lor the air passage portion 20 
and also covering the two surfaces of the tanks at the 
air passage side, as disclosed in Japanese Unexamined 
Utility Model Publication No. S 55-51492, has already 
been developed. 

in addition, in recent years, structures that facilitate 25 
the dismantling of automobiles into individual automo- 
tive parts so that they can be recycled as resources 
when automobiles are scrapped have been more readily 
adopted. This trend has been evident in the case of air 
conditioning systems mounted in automobiles, as well, 30 
and it has become increasingly desirable to facilitate the 
sorting of the heat exchanger parts according to their 
constituent materials, e.g., aluminum parts and parts 
constituted of materials other than aluminum, such as 
foam. 35 

In the structure disclosed in the publication de- 
scribed above for mounting a foam body to a heat ex- 
changer, since an integrated foam body is mounted at 
the heat exchanger, covering the entirety of the heat ex- 
changer except for its air passage portion, it is difficult 40 
to remove the foam body, and this complicates the sort- 
ing of the heat exchanger parts according to constituent 
materials. 

Because of this, in order to minimize waste pro- 
duced at the time ot scrapping, a structure in which a 45 
band-like elastic seal material (the seal material as re- 
ferred to in this application, and referred to as such here- 
after) is mounted by being wound around the external 
circumferential portion of a laminated heat exchanger, 
at the sides relative to the direction of the airflow, as dis- so 
closed in Japanese Unexamined Utility Model Publica- 
tion No. H 4-73772, has been developed in recent years. 

However, if a band-like seal material is simply 
mounted at a laminated heat exchanger, wound around 
the external circumferential portion at the sides relative ss 
to the direction of the airflow, the seal material becomes 
easily misaligned when the laminated heat exchanger 
is mounted in a case, thereby creating a new problem. 



i.e., the need for preventing such misalignment. 

Thus, in order to prevent such misalignment of the 
seal material, in the heat exchanger disclosed in Japa- 
nese Unexamined Utility Model Publication No. H 
4-73772, an elastic seal material is adhered to the ex- 
ternal circumferential portion of the heat exchanger at 
the sides relative to the direction of the airflow. 

However, it is extremely time consuming to peel off 
the elastic seal material adhering to the external circum- 
ferential portion of the heat exchanger, and since this 
results in the work process for sorting the heat exchang- 
er parts according to their constituent materials more dif- 
ficult, the recycling and re- utilization of manufacturing 
materials may sometimes be skipped due to the difficul- 
ty of the sorting work and the expenses required for the 
sorting work in the worst case. 

Accordingly, an object of the present invention is to 
provide a heat exchanger in which a band-like seal ma- 
terial is mounted at the heat exchanger by a means oth- 
er than means for adhesion such as adhesive to facili- 
tate removal of the seal material when sorting the heat 
exchanger parts according to individual manufacturing 
materials and the seal material is prevented from be- 
coming misaligned at the external circumferential por- 
tion of the heat exchanger in the direction of the airflow 
when mounting the heat exchanger in a case and the 
like. 

Thus, the heat exchanger according to the present 
invention, which is constituted at least by alternately 
laminating tube elements and corrugated fins and by 
mounting a band-like seal material wound around an ex- 
ternal circumferential portion at the sides relative to the 
direction of the airflow, is provided with a guide at the 
external circumferential portion for clamping and hold- 
ing the seal material. 

This guide may be constituted by inwardly bending 
a specific portion of projecting pieces located at the up- 
per ends of the tube elements and extending out in the 
direction of the lamination so as to form the guide in the 
direction of the lamination as the tube elements are lam- 
inated. In addition, in another embodiment, the guide 
may be constituted by forming projecting pieces in the 
direction of the airflow extending in the direction of the 
lamination at the upper end portions of the tube ele- 
ments in the lengthwise direction and directly cutting 
and raising a specific portion of each of the projecting 
pieces perpendicular to the direction of the airflow so 
that the guide is formed in the direction of the lamination 
as the tube elements are laminated. Furthermore, in an- 
other example, the guide may be constituted such that, 
in end plates located at both ends in the direction of the 
lamination, the end plate has a construction for accom- 
modating fins and a part of each corner in the longitudi- 
nal direction of the end plate is distended, so that the 
guide is formed in the direction of the length of the end 
plate. In another example, the guide may be constituted 
so that, in end plates at both ends in the direction of the 
lamination and providing a raised portion parallel to the 
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direction of the length of the end plate., so that the guide 
is formed in the direction of the length of the plate. In yet 
another example, the guide may be constituted such 
that, in a pair of tanks formed at the lower end of a tube 
element in the direction of its length, a portion between s 
the tanks is notched, so that the guide is formed in the 
direction of the lamination as the tube elements are lam- 
inated. 

Thus, the seal material mounted at the external cir- 
cumferential portion at the sides relative to the direction to 
of the airflow in the heat exchanger is clamped and held 
at both sides by the guide formed in the direction of the 
lamination or in the direction of the length of the end 
plate at the external circumferential portion, the seal ma- 
terial never becomes misaligned in the direction of the ? s 
airflow at the external circumferential portion, thereby 
eliminating the necessity for bonding the seal material 
to the heat exchanger by a means for securing such as 
an adhesive. In addition, by fitting the seal material with 
the guide, its position can be fixed, thereby facilitating 20 
the mounting of the seal material. 

Alternatively, the heat exchanger according to the 
present invention, which is constituted at least by lami- 
nating tube elements and corrugated fins alternately 
and winding a band-like seal material around an exter- 25 
nal circumferential portion of the heat exchanger at the 
sides relative to the direction of the airflow, is provided 
with a plurality of retaining portions for hooking the seal 
material at the external circumferential portion. It is to 
be noted that at least one pair of retaining portions are 
formed so that the band-like seal material can be 
hooked at its two ends. 

In this structure, the seal material is mounted, 
wound around the external circumferential portion of the 
heat exchanger by hooking the end portion of the band- 
like seal material at one side at one retaining portion 
formed at a specific position at the external circumfer- 
ential portion of the heat exchanger, pulling the seal ma- 
terial sequentially along the external circumferential por- 
tion of the heat exchanger and hooking the end portion 
of the seal material at the other side at another retaining 
portion formed at a specific position at the external cir- 
cumferential portion. 

The retaining portions are formed by placing an end 
plate at an end in the direction of the lamination with an 
area at the end of the end plate in the direction of its 
length projecting out, around which the seal material is 
wound. Thus, with the retaining portions formed at one 
side of the ends of the two end plates in the direction of 
their lengths, the seal material is wound around the heat 
exchanger by first hooking the end of the seal material 
at the retaining portion at one side in one of the end 
. ■ ' ■ plates, pulling the seal material along theside surface 
of this end plate to the end at the side where the retaining 
portion is not formed, then pullingthe seal material along 
the external circumferential portion of the heat exchang- 
er to the other end plate in the direction of the lamination, 
further pulling it along the side surface of the other end 



plate to the end at the side where the retaining portion 
is formed and finally hooking the other end of the seal 
material at the retaining portion at the other end plate. 

Or, the retaining portions may instead be formed by 
placing end plates provided with projecting portions for 
accommodating fins at the ends in the direction of the 
lamination by cutting and raising continuous connecting 
portions between the projecting portions and non-pro- 
jecting portions of the end plates. With this structure, in 
which the retaining portions are formed at the continu- 
ous connecting portions, of the two end plates, the seal 
material is wound around the heat exchanger by first 
hooking the end of the seal material at one side at the 
retaining portion in one end plate, pulling the seal ma- 
terial along the side surface of this end plate to the end 
at one side, then pulling it along the external circumfer- 
ential portion of the heat exchanger to an end of the oth- 
er end plate in the direction of the lamination, further 
pulling it along the side surface of the other end plate to 
the end al the other side and finally hooking the other 
end of the seal material at the retaining portion formed 
at the other end plate. 

Furthermore, the retaining portions may be formed 
with an area between a pair of tanks formed at one end 
of a tube element located at a specific position in its 
lengthwise direction, projecting out in the lengthwise di- 
rection. In this case, the retaining portions are formed 
between the tanks of two tube elements separated by a 
specific distance. In the heat exchanger provided with 
these retaining portions, the seal material is mounted at 
the heat exchanger by first hooking the end of the seal 
material at one side at the retaining portion of one of the 
tube elements provided with the retaining portions, pull- 
ing the seal material along the area between the tanks 
to one end in the direction of the lamination at the side 
opposite from the other tube element, further pulling it 
around along the external circumferential portion of the 
heat exchanger to one side of the heat exchanger in the 
direction of the lamination, to the side of the heat ex- 
changer opposite from the tanks and to the other side 
of the heat exchanger in the direction of the lamination, 
pulling it from the tank side position at the other end of 
the heat exchanger in the direction of the lamination to 
the other tube element having the retaining portion 
along the area between the tanks in the direction of the 
lamination and finally hooking the seal material at the 
retaining portion formed between the tanks at the other 
tube element. 

Moreover, the retaining portions may instead be 
constituted by forming a projecting piece extending in 
the direction of the lamination at the upper end of a tube 
element in its lengthwise direction and cutting and rais- 
ing the. projecting piece almost perpendicular to the di- 
rection of the airflow. Thus, with the retaining portions 
formed at the projecting pieces of two tube elements 
separated over a specific distance : the seal material is 
mounted at the heat exchanger by first hooking the end 
of the seal material at one side at the retaining portion 
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formed at the projecting piece in one of the tube ele- 
ments, pulling the seal material to the end at the side 
opposite from the other tube element having the retain- 
ing portion in the direction of the lamination, then pulling 
it around along the external circumferential portion of 
the heat exchanger to the side surface of the heat ex- 
changer at one end in the direction of the lamination, to 
the area between the tank portions of the heat exchang- 
er and to the side surface of the heat exchanger at the 
other end in the direction of the lamination, further pull- 
ing it from the end portion of the side surface at the other 
end toward the projecting piece to the other tube ele- 
ments along the projecting piece in the direction of the 
lamination and finally hooking it at the retaining portion 
formed at the projecting piece of the other tube element. 

Furthermore, the retaining portions may instead be 
formed by directly cutting and raising a portion of a side 
surface of an end plate provided at a trailing end in the 
direction of the lamination where the seal material is 
wound around in the direction of the length of the end 
plate. Thus, with retaining portions formed over a spe- 
cific interval at the center of one of the end plates in the 
direction of the length, the seal material is wound around 
the heat exchanger by first hooking the end of the seal 
material at one side at one of the retaining portions of 
the end plate, pulling the seal material along the side 
surface of the end plate in the direction opposite from 
the other retaining portion to the end of the end plate at 
one side, then pulling it around along the external cir- 
cumferential portion of the heat exchanger to the end of 
the end plate at the other side and finally hooking the 
other end of the seal material at the other retaining por- 
tion of the end plate. 

The above and other features of the invention and 
the concomitant advantages will be better understood 
and appreciated by persons skilled in the field to which 
the invention pertains in view of the following description 
given in conjunction with the accompanying drawings 
which illustrate preferred embodiments. In the drawings: 

FIG. 1 is a front view of a laminated heat exchanger 
housed in a case ; with a band-like seal material mount- 
ed, wound around an external circumferential portion of 
the laminated heat exchanger located at the sides rela- 
tive to the direction of the airflow; FIG. 2 is a bottom view 
of a laminated heat exchanger housed in a case, with a 
band-like seal material mounted; wound around an ex- 
ternal circumferential portion of the laminated heat ex- 
changer located at the sides relative to the direction of 
the airflow; FIG. 3 illustrates a guide for the seal mate- 
rial, formed by indenting projecting pieces formed at the 
front end portions of thetube elements; FIG. 4 illustrates 
a guide for the seal material, formed by cutting and rais- 
ing projecting pieces formed at the front end portions of 
the tube elements; FIG. 5 illustrates a guide for the seal 
material, formed by indenting a corner of the projecting 
portion of an end plate; FIG. 6 illustrates a guide for the 
seal material, formed by providing plate-like raised por- 
tions at a side surface of an end plate parallel to the 



direction of the length of the end plate; FIG. 7 illustrates 
a guide for the seal material formed by providing cylin- 
drical raised portions at a side surface of an end plate 
parallel to the direction of the length of the end plate: 
s FIG. 8 illustrates a guide for the seal material, formed 
by notching the area between tanks at the trailing end 
of a tube element; FIG. 9 is a front view of a heat ex- 
changer with retaining portions formed at the end plates 
at their end portions toward the tanks, with seal material 

to mounted; FIG. 10 is a bottom view of the heat exchanger 
above, with seal material mounted; FIG. 11 is a perspec- 
tive illustrating a retaining portion formed at the end of 
an end plate having a projecting portion for accommo- 
dating fins at the side where the tanks are provided; FIG . 

75 12 is a perspective illustrating a retaining portion con- 
stituted by using a flat end plate instead of the end plate 
shown in FIG. 11; FIG. 13 is a perspective illustrating a 
retaining portion formed at a continuous connecting por- 
tion between a projecting portion for accommodating 

20 fins and a non-projecting portion of an end plate; FIG. 
14 is a front view of a heat exchanger employing end 
plates each having the retaining portion above, with the 
seal material mounted; FIG. 15 is a plan view of a re- 
taining portion formed between tanks of a tube element; 

25 FIG. 16 is a front view of a heat exchanger employing 
tube elements one of which is shown in FIG. 15 : with 
the seal material mounted; FIG. 17 is a perspective il- 
lustrating a retaining portion formed at a projecting piece 
of a tube element; FIG. 18 is a front view of a heat ex- 

30 changer employing tube elements one of which is 
shown in FIG. 17, with the seal material mounted; FIG. 
1 9 is a perspective illustrating a pair of retaining portions 
formed at a side surface of one of the end plates; and 
FIG. 20 is a front view of a heat exchanger employing 

35 the end plate shown in FIG. 19, with the seal material 
mounted. 

The following is an explanation of embodiments of 
the present invention in reference to the drawings. 
A laminated heat exchanger 1 shown in FIGS. 1 and 

^0 2, which may be employed as, for instance, an evapo- 
rator in an air conditioning system for vehicles, is basi- 
cally constituted by alternately laminating over a plural- 
ity of levels, tube elements including first tube elements 
2, each having a pair of tanks 3 and 4 formed at an end 

45 jn the direction of the lamination thereof, a U-shaped 
heat exchanging medium passage 5 which communi- 
cates between the tanks 3 and 4, a pair of second tube 
elements 7 located at specific positions among the first 
tube elements (sixth from either side) each having an 

50 inflow portion 8 or an outflow portion 9 projecting out 
from a tank 3 in the direction of the airflow, a third tube 
element 10 located at approximately the center in the 
direction of the lamination having a blind tank 1 1 instead 
of the tank 3 and forth tube elements 12 each located 

55 at either end in the direction of the lamination having 
tanks 13 and 14 whose capacities are approximately 
half those of the tanks 3 and 4 with a flat plate 1 2a placed 
at one side, with corrugated fins 6. It is to be noted that 
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the second through fourth tube elements 7, 10 and 12, 
too, are each provided with a U-shaped heat exchang- 
ing medium passage 5 identical to those of the tube el- 
ements 2. 

Thus, with the first tube elements 2, the second tube 
elements 7 and the third tube element 10 laminated as 
appropriate and the fourth tube elements 1 2 provided at 
the two sides in the direction of the lamination, a tank 
group 16 comprising the tanks 3, the blind tank 11 and 
the tanks 13 is divided into a first tank block a1 having 
the inflow portion 8 and a second tank block (31 having 
the outflow portion 9, and a second tank group 17 com- 
prising the tanks 4 and the tank 14 constitutes a third 
tank block yl with all the tanks being in communication 
with no partitioning. 

In this structure, the heat exchanging medium hav- 
ing flowed in through the inflow portion 8, enters the tank 
3 of the second tube element 7, becomes dispersed 
throughout the entire first tank block al via communi- 
cating holes (not shown) and flows upward through the 
heat exchanging medium passages 5 at the side of the 
tank group 16 that constitutes the first tank block al. 
Then, it makes a U-turn at the top of the heat exchanging 
medium passages 5 before traveling downward to reach 
the tank group 1 7 (the third tank block y1 ) at the opposite 
side. After this, it flows to the remaining portion of the 
tank group 17 constituting the third tank block y1 via 
communicating holes (not shown). Then, it flows upward 
along the heat exchanging medium passages 5 corre- 
sponding to the remaining portion of the tank group 17 
constituting the third tank block yl.Then, it makes a U- 
turn at the top of the heat exchanging medium passages 
5 before traveling downward and into the portion of the 
tank group 16 constituting the second tank block (31. Fi- 
nally, the heat exchanging medium that has thus flowed 
to the tank group 1 6 is gathered at the tank 4 where the 
outflow portion 9 is provided to flow out through the out- 
flow portion 9. Thus, the heat carried in the heat ex- 
changing medium is communicated to the fins 6 during 
the process in which it flows through the heat exchang- 
ing medium passages 5, so that heat exchange is per- 
formed with the air passing between the fins 6. 

Now, this laminated heat exchanger 1 is provided 
with a band-like seal material 18 wound around at an 
external circumferential portion thereof at the sides rel- 
ative to the direction of the airflow so that when the lam- 
inated heat exchanger 1 is housed within a case 1 9 : the 
gap between the case 19 and the laminated heat ex- 
changer 1 is closed off by the seal material 1 8 to prevent 
ajr.that is not employed in heat exchange by the lami- 
nated heat exchanger 1 from bypassing. 

FIGS. 3 through 8 show embodiments of a guide 20 
for holding the seal material 13 when mounting the seal 
material 18 at the laminated heat exchanger 1 . The fol- 
lowing is an explanation of the structures of different ex- 
amples of the guide 20. 

In FIG. 3, the laminated heat exchanger 1 is provid- 
ed with projecting pieces 21 and 21 extending at the two 



sides of each of the first tube elements 2 in the direction 
of the lamination at the upper end portion in the length- 
wise direction in order to prevent the fins 6 from falling 
out. It is to be noted that, although not shown, the sec- 

5 ond and third tube elements 7 and 10, too, are each pro- 
vided with projecting pieces 21 extending inward in the 
direction of the lamination at the upper end portions in 
the lengthwise direction. The fourth tube elements 12, 
too, are each provided with a projecting piece. 21 ex- 

10 tending inward in the direction of the lamination at the 
upper end portion in the lengthwise direction as shown 
in FIG. 3. 

It is to be noted that while FIG. 3 shows an end plate 
15 having a projecting portion 15a for accommodating 

is fins 6 to the outside of the fourth tube element 12 in the 
direction of the lamination, the shape of the end plate 
15 is not limited to this, and the only requirement for the 
end plate 15 is that it form an external circumferential 
portion around which the band-like seal material 18 can 

20 be wound. For instance, a flat plate 12a located to the 
outside of the fourth tube element 12 in the direction of 
the lamination itself may be used as an end plate. 

At each of the projecting pieces 21 of the tube ele- 
ments 2, 7, 10 and 12, an indented portion 22 is formed 

25 by bending the approximate central portion in the direc- 
tion of the airflow inward and with this, when the tube 
elements 2, 7, 10 and 12 are laminated, an indented 
groove-like guide 20 is formed extending in the direction 
of the lamination. 

30 If the end plate 1 5 is to be placed outside of the flat 

plate 1 2a constituting the tube element 1 2, this end plate 
15 will have a notch 23 formed to match the shape of 
the indented portions 22 of the projecting pieces 21 . 
Thus, when the band-like seal material 1 8 is fitted 

35 inside the guide 20, the seal material 18 is held at both 
sides in the direction of the airflow at the side edges of 
the indented portions 22 of the projecting pieces 21, 
thereby preventing the seal material 18 from becoming 
misaligned in the direction of the airflow. 

40 in FIG. 4, the laminated heat exchanger 1 is provid- 
ed with projecting pieces 21 and 21 extending at the two 
sides of each of the first tube elements 2 in the direction 
of the lamination at the upper end portion in the length- 
wise direction in order to prevent the fins 6 from falling 

45 out. It is to be noted that, although not illustrated in the 
figure, the second and third tube elements 7 and 1 0, too, 
are each provided with projecting pieces 21 extending 
at both sides in the direction of the lamination at the up- 
per end portions in the lengthwise direction. In addition, 

50 the fourth tube elements 1 2, too, are each provided with 
a projecting piece 21 extending inward in the direction 
of the lamination at the upper end portion in the length- 
wise direction, as shown in FIG. 4. |t is to be noted that, 
as in the embodiment illustrated in FIG. 3, the structure 

55 of the end plate 1 5 is not limited to that shown in FIG. 4 
and the flat plate 1 2a may itself be used as an end plate 
since the only requirement for the end plate is that it con- 
stitute an external circumferential portion around which 
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the band-like seal material 18 can be wound. 

At each ol the projecting pieces 21 ot the tube ele- 
ments 2 : 7, 1 0 and 1 2, erect pieces 24 and 24 are formed 
parallel to each other over a distance which is approxi- 
mately equal to the lateral width of the seal material 18 
by cutting and raising the central portion in the direction 
ot the airflow. Thus, when those tube elements 2, 7,10 
and 12 are laminated, a guide 20 enclosed by two rows 
of walls extending parallel to each other in the direction 
of the lamination is formed. 

When the band-like seal material 18 is fitted inside 
the guide 20, the seal material 18 is held at both sides 
in the direction of the airflow by the walls of the guide 
20, i.e. , the erect pieces 24 and 24 of the projecting piec- 
es 21 , so that the seal material 1 8 is prevented from be- 
coming misaligned in the direction of the airflow. 

In FIG. 5, the laminated heat exchanger 1 is provid- 
ed with an end plate 15 having a projecting portion 15a 
for accommodating fins 6 at the trailing end of the tube 
element 12 in the direction of the lamination. It is to be 
noted that, while, in FIG. 5, projecting pieces 21 extend- 
ing in the direction of the lamination are formed at the 
upper end portions of the tube elements 2 and 12, any 
structure that ensures that the fins 6 are prevented from 
falling out may be adopted instead, as long as an exter- 
na! circumferential portion around which the band-like 
seal material 18 can be wound is constituted. 

In the end plate 15, by indenting an upper corner 
portion 25 of the projecting portion 15a over a width that 
is approximately equal to that of the seal material 18 
during forming, a guide 20 having an indented portion 
26 and edge sides 27 and 27 at the two sides of the 
indented portion 26 is formed. 

When the band-like seal material 1 8 is fitted in such 
a manner that it is in contact with the indented portion 

26 of the guide 20, the seal material 18 is held at both 
sides in the direction of the airflow by the two edge sides 

27 and 27 to prevent the seal material 1 8 from becoming 
misaligned in the direction of the airflow. 

In FIG. 6, the laminated heat exchanger 1 is provid- 
ed with an end plate 15 at the trailing end of the tube 
element 12 in the direction of the lamination. It is to be 
noted that while, in FIG. 6, the end plate 15 is provided 
with a projecting portion 1 5a tor accommodating the fins 
6, its structure is not limited to this, and as long as it 
constitutes an external circumferential portion around 
which the band-like seal material 18 can be wound, a 
flat end plate, for instance, may be used instead. In ad- 
dition, while a projecting piece 21 is formed at the tube 
element 12, as long as an external circumferential por- 
tion around which the band-like seal material 1 8 can be 
wound is constituted, any structure that ensures that the 
fins 6 are prevented from falling out may be adopted in- 
stead. It is to be noted that, although not illustrated in 
the figure, the same structural concept applies to the 
other projecting pieces 21 formed at the tube elements 
2, 7, 10 and 12. 

A plate 28 having triangular raised portions 29 and 



29 parallel to each other standing erect over a distance 
which is approximately equal to the width of the seal ma- 
terial 18 is mounted at a side surface of the end plate 
1 5 in such a manner that the direction in which the raised 

5 portions 29 and 29 extend is aligned with the direction 
of the length of the end plate 15, to form a guide 20. 

When the band-like seal material 1 8 is fitted in con- 
tact with the plate 28 of the guide 20, the seal material 
18 is held at both sides in the direction of the airflow by 

to the raised portions 29 at the two sides to prevent the 
seal material 1 8 from becoming misaligned in the direc- 
tion of the airflow. 

In FIG. 7, too, the laminated heat exchanger 1 is 
provided with an end plate 15 at the trailing end of the 

75 tube element 12 in the direction of the lamination. It is 
to be noted that as in the embodiment illustrated in FIG. 
6, no particular restrictions are imposed in regard to the 
presence / absence of the projecting portion 15a at the 
end plate 1 5 or the structure of the projecting piece 21 

20 at the tube element as long as an external circumferen- 
tial portion around which the band-like seal material 18 
can be wound is constituted. 

A plurality of pairs of cylindrical raised portions 30 
are provided at a side surface of the end plate 1 5 parallel 

2S to the direction of the length of the end plate 1 5, with the 
raised portions 30 of each pair positioned over a dis- 
tance from each other that is approximately equal to the 
width of the seal material 18, to form a guide 20. 

Thus, when the band-like seal material 1 8 is fitted 

30 in contact with the end plate 1 5 between the raised por- 
tions of the guide 20, the seal material 18 is held at both 
sides in the direction of the airflow by the raised portions 

30 to prevent the seal material 18 from becoming mis- 
aligned in the direction of the airflow. 

35 in FIG. 8, a laminated heat exchanger 1 is provided 
with an indentation 31 formed by notching the area be- 
tween the adjacent tanks 3 and 4 or the area between 
the tanks 1 3 and 14 of each tube element 2 (or each of 
the tube elements 7,1 0 and 14), in a rectangular shape. 

40 it is to be noted that, although not shown, the tube ele- 
ments 7,10 and 14, too, are each provided with an in- 
dentation similar to those of the tube elements 2 formed 
by notching the area between the tanks in a rectangular 
shape. If an end plate 15 is to be provided at a trailing 

45 end in the direction of the lamination, the end plate 15, 
too, is provided with a notched indented portion (not 
shown) matching the indentations 31 at its trailing end 
portion. 

Thus, by laminating the tube elements 2, 7, 10 and 
50 14 and laminating the end plate 15 as well, as neces- 
sary, a groove-like guide 20 extending in the direction 
of the lamination is formed. 

When the band-like seal material 1 8 is fitted in con- 
tact with the upper edges of the indentations 31 consti- 
55 tuting the guide 20, the seal material 18 is held at both 
sides in the direction of the airflow by the side edges of 
the indentations 31 to prevent the seal material 18 from 
becoming misaligned in the direction of the airflow. 
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As has been explained, with the structures of the 
guide 20 illustrated in FIGS. 3 through 8, since the ne- 
cessity for a means for securing such as an adhesive 
for mounting the seal material 18 is eliminated and the 
seal material 18 can be mounted simply by being fitted 
in the guide 20, the seal material 18 can be removed 
from the laminated heat exchanger 1 easily when dis- 
posing of the laminate heat exchanger 1, thereby 
achieving a simplification of the sorting operation for 
sorting the parts of the laminated heat exchanger 1 into 
constituent materials. 

In addition, with the structures of the guide 20 illus- 
trated in FIGS. 3 through 8, since the position at which 
the seal material 18 is to be wound around can be de- 
termined simply by fitting the seal material 18 in the 
guide 20, mounting of the seal material 1 8 is facilitated. 

It is to be noted that, while five embodiments are 
presented as examples of the guide 20, a plurality of the 
embodiments of the guide 20 may be adopted in com- 
bination to further enhance the function of holding the 
seal material 18. 

As has been explained, in this heat exchanger, 
since the band-like seal material wound around at an 
external circumferential portion at the sides relative to 
the direction of the airflow is clamped and held at both 
sides of a guide formed in the direction of the lamination 
at the external circumferential portion 4 or in the length- 
wise direction of the end plate, the seal material is pre- 
vented from becoming misaligned in the direction of the 
airflow and, at the same time, since the seal material is 
simply held by the guide, the seal material can be re- 
moved from the heat exchanger easily, thereby facilitat- 
ing sorting of. the materials for recycling. 

In addition, since the position of the seal material 
can be determined simply by fitting the seal material in 
the guide, the mounting of the seal material is simplified. 

Furthermore, the laminated heat exchanger (here- 
after referred to as the heat exchanger) 101 shown in 
FIGS. 9, 10, 14, 16, 18 and 20, too, is employed as, for 
instance, an evaporator in an air conditioning system for 
vehicles, as in the case of the heat exchanger disclosed 
earlier, and is basically constituted by alternately lami- 
nating over a plurality of levels (21 levels, for instance) 
tube elements including first tube elements 102 each 
having a pair of tanks 103 and 104 formed at one end 
in the lengthwise direction", a U-shaped heat exchanging 
medium passage 1 05 which communicates between the 
tanks 103 and 104 , second tube elements 107 located 
at specific positions among the laminated first tube ele- 
ments 102 (sixth from either side) each having an inflow 
portion 1 08 or an outflow portion 1 09 projecting out from 
the tank 103 in the direction of the airflow, a third tube 
" element 110 located at approximately the'center in the 
direction of the lamination, having a blind tank 111 in- 
stead of the tank 103 and forth tube elements 112 each 
located at either end in the direction of the lamination, 
having tanks 1 1 3 and 1 1 4 whose capacities are approx- 
imately half those of the tanks 103 and 104 with a flat 



plate 112a placed at one side, and corrugated fins 106. 
It is to be noted that the second through fourth tube el- 
ements 107,110 and 112 too, are each provided with a 
U-shaped heat exchanging medium passage 105 iden- 

s tical to those of the first tube elements 1 02. 

Thus, with the first tube elements 102, the second 
tube elements 107 and the third tube element 110 lam- 
inated as appropriate and the fourth tube elements 112 
provided at the two sides in the direction of the lamina- 

io tion, a tank group 116 comprising the tanks 103, the 
blind tank 111 and the tanks 113 is divided into a first 
tank block a2 having the inflow portion 1 08 and a second 
tan k block (32 having the outflow portion 1 09, and a sec- 
ond tank group 117 comprising the tanks 104 and the 

is tanks 114 constitutes a third tank block y2 with all the 
tanks in communication with no partitioning. 

In this structure, the heat exchanging medium hav- 
ing flowed in through the inflow portion 108, enters the 
tank 103 of the second tube element 107, becomes dis- 

20 persed throughout the entire first tank block o2 via com- 
municating holes (not shown) and flows upward through 
the heat exchanging medium passages 105 at the side 
of the tank group 116 that constitutes the first tank block 
a2. Then, it makes a U-turn at the top of the heat ex- 

25 changing medium passages 1 05 before traveling down- 
ward to reach the tank group (the third tank block 72) at 
the opposite side. After this, it flows to the remaining 
portion of the tank group 117 constituting the third tank 
block 72 via communicating holes (not shown). Then, it 

30 flows upward along the heat exchanging medium pas- 
sage 105 corresponding to the remaining portion of the 
tank group 117 constituting the third tank block theta2. 
Then, it makes a U-turn at the top of the heat exchanging 
medium passages 105 before traveling downward and 

35 into the portion of the tank group 116 constituting the 
second tank block (32. Finally, the heat exchanging me- 
dium that has thus flowed to the tank group 1 1 6 is gath- 
ered at the tank 104 where the outflow portion 109 is 
provided to flow out through the outflow portion 109. 

40 Thus, the heat carried in the heat exchanging medium 
is communicated to the fins 106 during the process in 
which it flows through the heat exchanging medium pas- 
sages 105, so that heat exchange is performed with the 
air passing between the fins 106 and 106. 

45 Now, when this heat exchanger 101, with a band- 
like seal material 118 mounted by means of retaining 
portions 120, to be detailed below, wound around at an 
external circumferential portion at the sides relative to 
the direction of the airflow, is housed inside a case (not 

50 shown), the gap between the case and the heat ex- 
- changer 101 is closed off by the seal material 118 to 

•. - prevent -air from bypassing .without being employed in 
heat exchange'bythe heat exchanger 101 . The follow- 
ing is an explanation of various structures that may be 

55 adopted for the retaining portions for retaining the seal 
material 118. 

First, in FIGS. 9 through 11 , the heat exchanger 101 
is provided with an end plate 115 having a projecting 
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portion 115a for housing the fins 106 at a side toward 
the trailing end in the direction of the lamination ot the 
tube elements 112. At each ot the end plates 115 and 
115, a retaining portion 110 is formed projecting out in 
the direction of the length of the end plate 115 at the 
area of its end toward the tanks with which the seal ma- 
terial 118 comes in contact, i.e., at the center in the 
widthwise direction. In addition, while the heal exchang- 
er 101 is provided with projecting pieces 121 extending 
in the direction of the lamination at the tube elements 
102 and 112 at their end portions at the opposite side 
from the tanks, any other structure may be used that 
ensures that the fins 105 are prevented from falling out, 
as long as an external circumferential portion around 
which the band-like seal material 118 can be wound. 

In this structure adopted for the heat exchanger 
101, the seal material 11 8 is wound around the heat ex- 
changer 1 01 as illustrated in FIGS. 9 and 1 0 by hooking 
the end of the seat material 118 at one side at the re- 
taining portion 120 formed at the end of one of the end 
plates 1 1 5 toward the tanks, pulling it along the side sur- 
face of this end plate 115 to the end opposite from the 
tanks, then pulling it to the other end plate 115 in the 
direction of the lamination while maintaining contact with 
the projecting pieces 121 of the heat exchanger, further 
pulling it along the side surface of the other end plate 
1 1 5 to the end of the end plate 1 1 5 toward the tanks and 
finally hooking the end of the seal material 118 at the 
other side at the retaining portion 1 20 formed at the end 
of the other end plate 115 at the end toward the tanks. 
It is to be noted that while FIG. 9 shows an area where 
the seal material 1 18 is not present in the lower area of 
the heat exchanger 101 , this does not present any prob- 
lem since sea! material or the like is provided at the case 
in this area. 

In addition, the structure of the end plates each hav- 
ing the retaining portion 120 formed at the end in the 
lengthwise direction toward the tanks is not limited to 
that provided with the projecting portion 1 1 5a for accom- 
modating the fins 106 as described above, and flat end 
plates 115' such as that shown in FIG. 12 may be em- 
ployed instead. The retaining portion 120 at each end 
plate 115" may be formed to slightly incline inward so 
that it can retain the seal material 118 with ease. It is to 
be noted that since the procedure through which the 
seal material! 18 is wound around at the heat exchanger 
101 is almost identical to that employed in the previous 
embodiment, its explanation is omitted. 

The heat exchanger 101 in FIGS. 13 and 14, too, is 
provided with an end plate 115 having a projecting por- 
tion 115a for accommodating the fins 106 at the trailing 
end at each side in the direction of the lamination of the 
tube elements 112. At each of the end plates 115 and 
1 1 5, a retaining portion 1 20 is formed by cutting and rais- 
ing the portion that comes in contact with the seal ma- 
terial 1 1 8 at the side surface of a continuous connecting 
portion 115c between the projecting portion 115a and a 
non-projecting portion 115b in such a manner that the 
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boundary between the projecting portion 115a and the 
continuous connecting portion 115c forms a bend line. 
In addition, while projecting pieces 121 extending in the 
direction of the lamination at the end portions of the tube 
s elements 102 and 112 at the side opposite from the 
tanks are shown in the figures, any structure that en- 
sures that the fins 106 are prevented from falling out 
may be adopted for this heat exchanger 101 as long as 
an external circumferential portion around which the 

to band-like seal material 1 1 8 can be wound is constituted, 
as in the previous embodiment. 

In this structure adopted for the heat exchanger 
101, the seal material 118 is wound around at the heat 
exchanger 101 as illustrated in FIG. 14 by first hooking 

is the end of the seal material 118 at one side at the re- 
taining portion 1 20 constituted by cutting and raising the 
continuous connecting portion 115c of one of the end 
plates 115, pulling it down to the lower end along the 
side surface of the end plate 115, then pulling it to the 

20 other end plate 115 in the direction of the lamination 
while maintaining contact with the area between the 
tan ks 1 03 and 1 04 of the heat exchanger, further pulling 
it to the end of the other end plate 115 toward the side 
opposite from the tanks along the side surface of the 

25 other end plate 115 and finally hooking the end of the 
seal material H8at the other side atthe retaining portion 
1 20 of the other end plate 115.lt is to be noted that while 
FIG. 14 shows an area where no seal material 118 is 
present in the upper section of the heat exchanger 101 , 

30 this does not present any problem since seal material 
or the like is provided at the case in this area. 

In addition, in the heat exchanger 101 illustrated in 
FIGS. 15 and 16, retaining portions 120 are formed pro- 
jecting out in the direction of the length of the tube ele- 

35 ments 102 at groove portions 122 formed between the 
tanks 103 and 104 of the fifth tube elements 102 and 
102 counting from the two end plates 115. Thus, when 
a communicating passage extending from the groove 
portions 122 of the tube elements in the direction of the 

40 lamination where the seal material 1 1 8 can be placed is 
formed by lamination the tube elements 102, 107 , 110 
and 114 and further laminating the end plates 115 as 
necessary, the retaining portions 120 and 120 are 
formed in the communicating passage. 

45 In this structure adopted for the heat exchanger 
101 , the seal material 118 is wound around at the heat 
exchanger 101 as shown in FIG. 16 by first hooking the 
end of the seal material 118 at one side at the retaining 
portion 120 formed between the tanks 103 and 104 of 

50 the fifth tube element 102 counting from the right side 
end plate 1 1 5 in the figure, pulling to the end at that side 
in the direction of the lamination while maintaining con- 
tact with the area between the tanks 103 and 104, then 
pulling it up to the end at the side opposite from the tanks 

55 along the side surface of the end plate 115 at the right 
side in the figure, further pulling it back to the end at the 
opposite side in the direction of the lamination while 
maintaining contact with the projecting piece 121 , then 



EP 0 860 675 A2 



BNSDOCID: <EP 0650675A2_L> 



8 



15 



EP 0 860 675 A2 



16 



pulling it to the end toward the tanks along the side sur- 
tace of the end plate 115 at the left side in the figure, 
pulling it to the fifth tube element 1 02 counting from the 
left-side end plate 1 1 5 in the figure in the direction of the 
lamination while maintaining contact with the area be- 
tween the tan ks 1 03 and 1 04 and finally hooking it at the 
retaining portion 102 formed between the tanks 103 and 
104 of the second tube element 102. It is to be noted 
that while FIG. 16 shows an area where the seal material 
1 1 8 is not present in the lower part of the heat exchanger 
101 , this does not present any problem since seal ma- 
terial or the like is provided at the case in this area. 

It is to be noted that the retaining portions 1 20 may 
not necessarily have to be formed at the fifth tube ele- 
ments counting from the end plates 115, and they may 
be formed at the tube elements 1 1 2 adjacent to the end 
plates 115, at the tube element 110 at the center in the 
direction of the lamination or at the tube elements 107 
where the inflow / outflow portions 108 and 109 are 
formed. Furthermore, the retaining portions 120 may be 
formed at positions that are asymmetrical viewed from 
the direction of the airflow, e.g. at the eighth tube ele- 
ment from the end plate 115 at the right side and at the 
third tube element from the end plate 1 1 5 at the left side 
in FIG. 16. Moreover, by forming the retaining portions 
120 at adjacent tube elements, the area where the seal 
material 118 is not present is almost completely elimi- 
nated, thereby precluding the necessity for forming a 
seal material at the case side. 

In FIGS. 17 and 1 8 r the heat exchanger 1 01 is pro- 
vided with projecting pieces 121 and 121 at each first 
tube element 102 extending at the two sides in the di- 
rection of the lamination at the end toward the tanks in 
order to prevent the fins 6 from falling out. It is to be 
noted that although not shown, the tube elements 107, 
1 1 0 and 1 1 4, too, are each provided with projecting piec- 
es at the upper end extending inward in the direction of 
the lamination. In addition, the fourth tube elements 112, 
too, are each provided with a projecting piece 1 21 at the 
upper end portion extending inward in the direction of 
the lamination. A raised portion 1 20 is formed at the third 
tube element 1 02 counting from the end plate 1 1 5 at the 
right side and at the third tube element 102 counting 
from the end plate 115 at the leftside in FIG. 18, consti- 
tuted by cutting and raising the approximate center of 
the projecting piece 121 in the direction of the lamina- 
tion. While the heat exchanger 101 illustrated in the fig- 
ures is provided with end plates 115 each having a pro- 
jecting portion 1 1 5a for housing the fins 1 06 at the trail- 
ing end of the fourth tube element 112 in the direction 
of the lamination, the structure of the end plates 115 is 
not limited to this, and the. end plates 1^5^ one of which 
'is shown-in FIG. 12, for instance, may be employed 
since the only structural requirement is that an external 
circumferential portion around which the band-like seal 
material 118 can be wound is constituted. 

In this structure adopted for the heat exchanger 
1 01 , the seal material 1 1 8 is wound around the heat ex- 



changer as illustrated in FIG. 19 by first hooking the end 
of the seal material 1 1 8 at one side at the retaining por- 
tion 120 formed at the projecting piece 121 formed at 
the third tube element 1 02 counting from the right side 

5 end plate 115 in the figure, pulling it to the end plate 115 
at the left side in the figure in the direction of the lami- 
nation while maintaining contact with the projecting 
pieces 121, then pulling it to the end toward the tanks 
along the side surface of the end plate 115 at the left 

io side in the figure, further pulling it back to the end plate 
115 at the left side in the figure along the area between 
the tanks 103 and 1 04, pulling it to the end opposite from 
the tanks along the side surface of the end plate 11 5 at 
the left side in the figure, then pulling it to the third tube 

15 element 102 counting from the end plate 115 at the left 
side in the figure in the direction of the lamination while 
maintaining contact with the projecting pieces 121 and 
finally hooking it at the retaining portion 120 formed at 
the projecting piece 121 of this tube element 102. It is 

20 to be noted that while FIG. 18 shows an area where the 
seal material 118 is not present in the upper section of 
the heat exchanger 1 01 , this does not present any prob- 
lems since seal material or the like is provided at the 
case in this area. 

25 Moreover, the retaining portions 120 do not neces- 

sarily have to be formed at the third tube elements 
counting from the end plates 115, and they may be 
formed at the tube elements 112 that are adjacent to the 
end plates 115, at the tube element 1 1 0 at the center in 

30 the direction of the lamination or at the tube elements 
107 where the inflow outflow portions 108 and 109 are 
formed. The retaining portions 1 20 may even be formed 
at positions that are asymmetrical viewed from the di- 
rection of the airflow, e.g., at the third tube element 

35 counting from the end plate 115 at the right side and at 
the fifth tube element counting from the end plate 115 a 
the leftside in FIG. 18. Furthermore, by forming the re- 
taining portions 1 20 at adjacent tube elements, the area 
where the seal material 116 is not present is almost com- 

40 pietely eliminated, thereby precluding the necessity for 
forming a seal material at the case side. 

. In FIGS. 19 and 20, the heat exchanger 101 is pro- 
vided with an end plate 115 having a projecting portion 
115a for housing the fins 106 at least at one side in the 

45 direction of the lamination of the tube elements 112. This 
end plate 1 1 5 is provided with retaining portions 1 20 and 
120 formed by cutting and raising a portion of the side 
surface that comes in contact with the seal material 118 
upward and downward in the lengthwise direction. 

50 While the heat exchanger 101 is illustrated with the 
projecting pieces 121 formed at the upper end portions 
of the tube elements 102 and- 112 extending in the di- 
rection of the. lamination, any other structure that en- 
sures that the fins 106 are prevented from falling out 

55 may be adopted instead as long as an external circum- 
ferential portion around which the band-like seal mate- 
rial 118 can be wound is constituted. 

In this structure adopted for the heat exchanger 
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101, the seal material 1 1 8 is wound around at the heat 
exchanger 101 as illustrated in FIG. 20 by first hooking 
the end portion of the seal material 118 at one side at 
the upper retaining portion 1 20 of the end plate 1 1 5, pull- 
ing it to the end at the opposite side from the tanks along 
the side surface of the end plate 115, then pulling it to 
the end plate 1 1 5 at the left side in the figure while main- 
taining contact with the projecting pieces 121, further 
pulling it to the end toward the tanks along the side sur- 
face of this end plate 1 1 5, then pulling it back to the end 
plate 1 1 5 at the right side in the figure in the direction of 
the lamination while maintaining contact with the area 
between the tanks 103 and 104 of the tube elements 

102, pulling it to the lower retaining portion 120 of the 
end plate 115 along the side surface of the end plate 
1 1 5 and finally hooking the other end of the seal material 
118 at the retaining portion 120. It is to be noted that 
while FIG. 20 shows an area where the seal material 
1 1 8 is not present at the side of the heat exchanger 101, 
this does not present a problem since seal material or 
the like at the case is present in this area. 

In addition, if the distance between the retaining 
portions 120 and 120 formed by cutting and raising the 
end plate 11 5 is reduced, the range over which the seal 
material 118 is not present becomes extremely small, 
which will eliminate the necessity for forming the seal 
material at the case side. 

Thus, by forming the retaining portions 120 as illus- 
trated in FIGS. 9 through 20, the necessity for a means 
for securing such as an adhesive for mounting the seal 
material 1 1 8 is eliminated. At the same time, the mount- 
ing of the seal material 118 is facilitated since it can be 
mounted simply by retaining the seal material 118 at the 
retaining portions 120. Furthermore, the sorting opera- 
tion for sorting the parts of the laminated heat exchanger 
101 into constituent materials for disposal of the lami- 
nated heat exchanger 101 can be simplified. 
In addition, since a special part for mounting the seal 
material 1 1 8 at the external circumferential portion of the 
heat exchanger 101 is not required, the number of re- 
quired parts does not have to increase. 

It is to be noted that while five embodiments have 
been given as examples of the retaining portions 120, 
a plurality of embodiments of the retaining portions 120 
may be adopted in combination. For instance, one of the 
retaining portions 120 may be formed at the lower end 
of the end plate 115 in the lengthwise direction as illus- 
trated in FIG. 20 with the other relaining portion 120 
formed between the tanks 103 and 104 of the tube ele- 
ment 102, as shown in FIG. 15, or one of the retaining 
portions 120 may be formed at the upper end of an end 
plate 115 in the lengthwise direction with the other re- 
taining portion 120 formed at the projecting piece 121 
of the tube element 102, as shown in FIG. 17. Thus, 
there are an unlimited number of possible configura- 
tions. 

As has been explained, in the heat exchanger ac- 
cording to the present invention, since the seal material 



is mounted wound around the external circumferential 
portion of the heat exchanger by hooking the end of the 
band-like seal material at one side at one retaining por- 
tion that is formed at a specific position at the external 

s circumferential portion of the heat exchanger pulling the 
seal material along the external circumferential portion 
of the heat exchanger and hooking the other end of the 
seal material at another retaining portion formed at a 
specific position at the external circumferential portion, 

io the removal of the seal material from the heat exchanger 
for dismantling the heat exchanger is facilitated, thereby 
supporting the requirements for recycling the materials 
of the heat exchanger. 

75 

Claims 

1. A heat exchanger comprising: 

20 a heal exchanger main body having a plurality 

of tube elements (2, 7, 10, 12, 102, 107, 110, 
112) through which a coolant flows and a plu- 
rality of fins (3, 103) provided between said 
tube elements (2,7, 10, 12 102, 107, 110, 112), 

25 with an external circumferential portion of said 

heat exchanger main body constituted of two 
side surfaces of said heat exchanger main body 
in the direction of lamination and two side sur- 
faces located in a lengthwise direction of said 

30 tube elements; and 

a band-like seal material (18, 118) that fills a 
gap between said external circumferential por- 
tion of said heat exchanger main body and a 
case in which said heat exchanger main body 

35 is housed, 

characterized in that; 

a means for mounting that is employed to 
40 mount said seal material (18, 118) is provided 

at said external circumferential portion of said 
heat exchanger main body. 

2. A heat exchanger according to claim 1 , character- 
45 ized in that: 

said means tor mounting is a guide (20) formed 
at a specific position at said external circumfer- 
ential portion of said heat exchanger main body 
50 to hold said seal material (18) by clamping said 

seal material therein. 

3. A heat exchanger according to claim 2, character- 
ized in that: 

55 

said tube elements (2, 7, 10, 12) are each pro- 
vided with projecting pieces (21 ) extending out 
from one end in said lengthwise direction at two 
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sides in said direction of lamination that consti- 
tute one surface of said external circumferential 
portion when said tube elements (2, 7, 10, 12) 
are laminated: and 

said guide (20) is formed by continuously pro- 
viding in said direction of lamination indented 
portions (22) which are formed by inwardly 
bending specific portions of said projecting 
pieces in a direction of airflow. 

4. A heat exchanger according to claim 2, character- 
ized in that: 

said tube elements (2, 7, 10, 12) are each pro- 
vided with projecting pieces (21 ) extending out 
from one end in said lengthwise direction in 
both directions in said direction of lamination 
that constitute one surface of said external cir- 
cumferential ponion when said tube elements 
(2, 7, 10, 12) are laminated; and 
said guide (20) is formed by continuously pro- 
viding in said direction of lamination erect piec- 
es (24) that are formed by cutting and raising 
specific portions of said projecting pieces (21) 
in a direction of airflow almost perpendicular to 
said direction of airflow. 

5. A heat exchanger according to claim 2, further com- 
prising: 

an end plate (15) having a projecting portion 
(1 5a) for accommodating said fins (3) and con- 
stituting a portion of said external circumferen- 
tial portion, characterized in that: 
said guide (20) is constituted of an indented 
portion (26) formed by indenting a corner (25) 
of said projecting portion 15a located at an end 
in a lengthwise direction and edge sides (27) 
located at two sides thereof, 

6. A heat exchanger according to claim 2, further com- 
prising: 

end plates (15) each provided at either end in 
said direction of lamination of said tube ele- 
ments (2, 7, 10, 12) and constituting a portion 
of said external circumferential portion charac- 
terized in that: 

said guide (20) is constituted of a pair of raised 
portions (29) provided along the direction of the 
length of said end plates (15). 

7. ' A heat exchanger according to claim 2; character- 

ized in that: 

said tube elements (2, 7, 10, 12) are each pro- 
vided with a pair of tanks (3, 4, 13, 14) formed 
"**■ at a lower end thereof in said lengthwise direc- 



20 

tion and a U-shaped heat exchanging medium 
passage (5) communicating between said pair 
of tanks (3. 4, 13, 14) , with said pair of tanks 
(3, 4, 13, 14) provided continuously to other 
s tanks in said direction of lamination to consti- 

tute a portion of said external circumferential 
portion; and 

said guide (20) is constituted by continuously 
placing in said direction of lamination indented 
io portions (31 ) each formed by notching an area 

between said pair of tanks (3, 4, 1 3, 1 4) in each 
of said tube elements (2, 7, 10, 12). 

8. A heat exchanger according to claim 1 character- 
is ized in that: 

said means for mounting is constituted of a plu- 
rality of retaining portions (120) at which said 
seal material (118) can be hooked at said ex- 
20 lernal circumferential portion of said heat ex- 

changer main body. 

9. A heat exchanger according to claim 8, further com- 
prising: 

25 

end plates (115) provided at either side of said 
heat exchanger main body in said direction of 
lamination to constitute a portion of said exter- 
nal circumferential portion, characterized in 

30 that: 

said retaining portions (1 20) are formed by pro- 
jecting out in said lengthwise direction an area 
[portion] of said end plates. (11 5) at one end in 
said lengthwise direction thereof around which 

35 said seal material (118) is wound. 

10. A heat exchanger according to claim 8, further com- 
prising: 

40 end plates (118) each provided at either end in 

said direction of lamination of said tube ele- 
ments (102, 107, 110, 112) and having a pro- 
jecting portion (115a) for accommodating said 
fins (103), which constitute a portion of said ex- 

45 ternal circumferential portion, 

characterized in that: 

said retaining portions (120) are formed by cut- 
so ting and raising continuous connecting portions 

(115c) each located between said projecting 
;.. . „ , portion* (11 5a), and a n on -projecting portion 
(115b) of each of said end plates (115). 

55 11. A heat exchanger according to claim 8, character- 
ized in that: 

said tube elements (102, 107, 110, 112) are 
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each provided with a pair of tanks (103, 104, 
113, 114) formed at an end thereof in said 
lengthwise direction and a U-shaped heat ex- 
changing medium passage (1 05) communicat- 
ing between said pair of tanks (103, 104, 113, s 
114), with said pair of tanks (103, 104, 113, 114) 
provided continuously to other tanks to consti- 
tute a portion of said external circumferential 
portion; and 

said retaining portions (120) are each formed io 
by projecting out in a lengthwise direction of 
said tube elements an area between said tanks 
(103, 104, 113, 114). 

12. A heat exchanger according to claim B, character- is 
ized in that: 

said tube elements (102, 107, 110. 112) are 
each-provided with projecting pieces (121) ex- 
lending out from one end in said lengthwise di- 20 
rection at two sides in said direction of lamina- 
tion that constitute one surface of said external 
circumferential portion when said tube ele- 
ments (102, 107 : 110, 112) are laminated; and 
said retaining portions (120) are each formed 25 
by cutting and raising a projecting piece located 
at a specific position in said direction of lamina- 
tion over a specific range almost perpendicular 
to said direction of lamination. 

30 

1 3. A heat exchanger according to claim 8, further com- 
prising: 

end plates (115) each provided at either end in 
said direction of lamination of said tube ele- 3S 
ments (102, 107, 110, 112) and constituting a 
portion of said external circumferential portion 
characterized in that: 

said retaining portions (120) are each formed 
by cutting and raising a portion of a side surface *o 
of one of said end plates (11 5) at a specific po- 
sition in a lengthwise direction thereof perpen- 
dicular to said direction of the length of said end 
plate (115). 
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FIG. 8 
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FIG. 1 3 
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FIG. 15 
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(57) In order to achieve an improvement in the re- 
cyclability of a heat exchanger (1) by mounting a seal 
material for sealing the gap between the heat exchanger 
and the case in which the heat exchanger (1 ) is mounted 
without using an adhesive or the like at the heat ex- 
changer and thus facilitating the removal of the seal ma- 
terial (18), a means for mounting the seal material (18) 
is provided at a specific position at an external circum- 
ferential portion of the heat exchanger (1 ). For instance, 



FIG. 2 



a guide (20) is provided by inwardly bending the central 
portion in the direction of airflow of each of the projecting 
pieces (21) formed at the tube elements (2,7,10,12) at 
one end in a lengthwise direction or by cutting and rais- 
ing the central portion perpendicularly. A pair of retaining 
portions (120) are formed at specific positions at an ex- 
ternal circumferential portion located at the sides of the 
heat exchanger (1) relative to the direction of airflow to 
hold the two ends of the seal material (18) with the pair 
of retaining portions. 



CO 
< 

to 

CD 

O 
CD 
00 

O 

CL 
LU 




Printed by Jouve, 75001 PARIS (FR) 



BNSDOCIO: <EP 0860675A3J_> 



EP 0 860 675 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 3G 1046 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCl.6) 



US 5 372 184 A (JOSEPH THOMAS J ET AL) 
13 December 1994 

* column 2, line 4 - line 13 * 

* column 2, line 61 - column 3, line 17; 
figures * 

DE 195 24 668 A (THERMAL WERKE 
BETEI L1GUNGEN GM) 9 January 1997 

* claims 1-4; figures * 

FR 2 476 297 A (FER0D0 SA) 21 August 1981 

* claim 1; figures * 

US 5 086 832 A (KADLE PRASAD S ET AL) 
11 February 1992 

* abstract; figures 1-4 * 

US 4 295 521 A (SOMMARS MARK F) 
20 October 1981 

* claims 1,2; figures * 



F28F9/00 
F28D1/03 
B60H1/08 



1-13 



2-4 



8-13 



The present search report has been drawn up lor all claims 



TECHNICAL FIELDS 
SEARCHED (lnLCI.6) 



F28D 

F28F 
B60H 



Place 01 search 

THE HAGUE 



Dale ol completion oi the sesuch 

21 June 1999 



Mootz, F 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological baokg round 
O : n on- written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D ". dooument oited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 086057 5A3J_> 



2 



EP 0 860 675 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 1046 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 

The members are as contained in the European Patent Office EDP file on - , 

The European Patent Office is in noway liable for these particulars which are merely given for the purpose of information. 

21-06-1999 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 5372184 


A 


13-12-1994 


NONE 




DE 19524668 


A 


09-01-1997 


NONE 




FR 2476297 


A 


21-08-1981 


DE 3105493 A 


19-05-1982 


US 5086832 


A 


11-02-1992 


NONE 




US 4295521 


A 


20-10-1981 


NONE 





& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



BNSDOCIO: <EP 0860675A3_I_> 



3 




THIS PAGE BLANK (uspto 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



&d BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




u ilS PAGE dLMIMMusM'iuj 



